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Mars Helicopter Ingenuity

Mass:  1.8 Kg (~4 lbs)

Blades span 1.2 meter tip-to-tip

~2400 RPM



Helicopter for flight at Mars
Å ~1.8 Kg

Å Autonomous flight, charging, and overnight heating

ÅCommunication with base station on rover

Mars Environment w.r.t. Flying a Helicopter
Å Long distance from Earth

ÅVery thin atmosphere, ~1% of Earthôs atmospheric density, equivalent to ~100,000ô elevation at Earth

ÅCold nights at Mars ~-90 C

Artistôs Concept



Anatomy of Mars Helicopter
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Anatomy of Mars Helicopter



Fundamental First Question

ñCan one really lift a helicopter in the thin 

Martian atmosphere?ò



We learned that stability and control of a 

helicopter in Mars atmosphere is different than on 

Earth!

(December 2014)

Demonstrated Lift in Mars-like Atmospheric Density 



Next Question

ñCan one fly a helicopter in a controlled 

manner in Martian atmosphere?ò



(2016)

Built a Proof-of-Concept Helicopter with full-sized rotor system (1.2 m diameter)



Demonstrated Autonomous Controlled 

Flight

in Mars-like atmosphere



Next Question

ñCan one fly a helicopter in a controlled 

manner in Martian atmosphere?ò

And also é

ñCan one build that helicopter to survive the

environment and operate and fly as designed at 

Mars?ò



(2017)

Successfully Designed and Built a Helicopter for Autonomous Flight  at Mars

Mass <1.8 Kg (<4 lbs)

Blade speed 1900-2800 

rpm

Engineering Development Model

Mars Helicopter


